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ABSTRACT 

PURPOSE: To obtain thin film type semiconductor material of high nobility, 
by a method wherein a noncrystal silicon film in which concentrations of 
carbon, nitrogen, and oxygen are all specified is irradiated with a laser 
beam, fused, and recrystallized. 

CONSTITUTION: An amorphous silicon film of quartz 601 of a substrate where 
an amorphous silicon coating film is formed is etched in a rectangle, 
thereby obtaining an amorphous silicon film 602. By secondary ion mass 
spectrometry, it is confirmed that each of the concentrations of oxygen, 
nitrogen and carbon in the coating film is lower than or equal to 10(sup 
19)cm(sup -3). Next the film is arranged in a vacuum vessel, and irradiated 
with an excimer laser beam, thereby laser- annealing the film. Thereon a 
gate insulating film 603 is formed. After that, a gate electrode 604, a 
source region 606, and a drain region 607 are formed. An impurity region 
which has been made amorphous by ion implantation is recrystallized by 
laser annealing. Thereby a film type semiconductor of large mobility can be 
obtained. 
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® 6 0 4 ^mfiXi^rzo y-r h^Sc7)$iti 100 umx^ 
u>^x h 6 0 5 hm^(D±.\zm-^nx\^^rz. 

[0 0 3 5 ] 'D\^^X. :t>^T^iZ<^^IC^oX, 
hmW.<D^6^^^\Z'J!S^^V-( 0^^cm-%Ab 

f^hn.m<DT\z\t.. ^<D±<Dy-i vmmtLy ^ V 

V-xm^6 0 6 ^ K U-l- >M^6 0 7 tmf^-^ 

ntz. cco^^t-^^e (B) (C^-To 
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[0 0 3 6] $ ^tC, g^S^<2|i^KS^ig1^fcS^, 1 
0-5 t o r rCDj3E;^^'rx:^'>-7— Ix-if-^ (K r F U- 
&:^2 4 8 nm, Ail/Xttig 1 0 :hyg>, S^Mx 
1 0 0 m J . 5 0 3 h) 

^mf^^m^{\L^f\tz. 
[ 0 0 3 7 ] TK^^ffltv^-eco^TX — 

0"^t o r X ^X^ — i^^=f-if.yy\z^-r>X 
COt^^^ 3 O:^^-:?^^^-^. 9 9. 9 9 %^X 

±(7:)iWS<^7kP^:^jx^ 1 0 0 t o r r ^-e^^A- >/N'— 
(cSAL, ^S^ 3 0 0SC-C6 0:^zx-;i/L7^Co :i 

t\U\^^Z.t.t^mW^\Zf^ti^r>X^^^tz. 

[ 0 0 3 8 ]^^^IC, V — 7.mM,^^TSY\y^>^i$.<r^ 
±tC#<£r^l^{t:^^m (JP$ 1 0 0 nm) \Z'K'km 
20 It. 7;P^X':7Am^56 0 8 . 6 0 9 ^Ztl^com^^Z 

mf^x^tzo ^±<DT.m\z^^xm^^^mv^ 
-tmj^^ntz. 

[ 0 0 3 9 ] z,<Dm.^<0^^mh^ >-jx^—(Dcvm^ 
^m^x^tzm^. '^^^)v^f^w.WL<D^^^W}m^9 s 

0 c yv ' sX^-otzo $ ^ tc. b€i.^MmEE (>; 

^^C^^g^^S I M S t'ioT^^UT^)^ 
l^m^ 1 X 1 0 *9 c m-3j^TT'^-:3 Aco 

30 [0 0 4 0] {.mmm2'} 'fu-±mm<DTFT^^m. 
^(Dm.^m'^^w^mx.tz. ^r, m^coRFx/vy 

^TStCcfcoT, 3 X 1 0 *'^cm-3(7:)^gc^ij >^^^^jp 
-^m 1 0 0 nmcDT^;^^' r X 'J n >^m^mf^ly 

fzo c(Dmmx{^. ^^cT^u— if-Tx— ;i/tcfl£M^n'6 

K r F U — if— ^ ( 2 4 8 nm) tC<±:-:)T, 
x-;i/^nao g^^aS 1 5 0SC, 

^'^tmn^^z 1 0 0 %r;urr>-ciE;^tio. 5/txij;p 
(pa) T^ofco >t::^i7K^^(7){iti<D:^fx ^Ic 

^6<]tc'^j]nL';'cf7!?^o;^. r ;i/rr>co^iSt^ 9 9 , 99% 

i^±T^-:)7t:o SAm;^Ji2 0 0 WT, RF/^^KI^til 
3. S 6 MHz X^-ofzo ^CD'^k. :z <DT ^)i^y r :^ 
'J3>]K$: lOOumxsoo u m(D-^yjm\z:r ^ > 

^{.rzo 

[0 0 4 1 ] z.(D^mcDmm. ^m^^xj^^m<Dmm^t 

m^^m (SIMS) ^z^-oxmmLfz. 
[ 0 0 4 2] ^bf::. z.n\zmi^^mm,^xcDx/^y^ 

m^Z^'DXm'^m 1 0 0 nm(D^^^ h^i^M^J^/SU 
fz. dCOii^CD^^i^S^i 1 5 OSC, RF (13. 5 
50 6 MH z ) t&Am;b^i4 0 0 V^X^-d/Zo I^H^^^IIS 
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O^Sti9 9. 9 %];K±'V^'oft. J£tsltO . 5 paT 
[0 0 4 3] ^C^^. -^AK (/P$ 2 0 0 n 

[0 0 4 4] -Di^^-c. ^^>n'^]i,^m\z^'DX. y-i 
fz. ¥^ vm,w.<DT\z\^. ^<D±(Dy^ hm^iiy^ h 
(/^o c(Di:m\z^'DX. ikm^m^\z^m.^mi^. -ru 

[0 0 4 5] $ ^fC, 10 
t o r r (DrntJ-CJi^i^^— U— tf— :>t (K r F U — 
. &fi2 4 8 nm. i 0±/i^. Mk^J^^ 

1 0 Om J . BS,lsf/t;UXgc 5 O ^-3 h) ^ 

<tf}mm{z^zut)ti^o ^(Dfzisb. mmmi<Dyjmx 
m,(:o^m\z0<o:)xmf)^^\:^rz(D\zy^\^. xm^^{i>u 
[0 0 4 6] -Di^^x. 7Km^m^^x<DmTzL'')v^^ 

^^•Dfz/v 1 0-6 t o r r ^X^ — :fi^6i-'¥-^>':/\Z^'DX 

m^v. -^^{zi 0 o^c^zmmi^fz. zcD^m^so 

^{^•orz(D^. 99. 9 9 %J&i.±(7:)MScD7k^;^fx^ 1 
0 0 t o r r ^X^^^ >/^ — f^lC^Ab. 3 0 0 

o^i^y--;n^7"co Z.ZX. —^M^m^l^fz 
<D\t. ^m^z^Am^nrz:^:^ • zK^^^^f^xr^fca^T 
:inib'^m^vrzVimxmm'-)i^^:it^o 

[0 0 4 7] S^IC. V — l/Om^cD. 
±lc:f?^£r^iKYI:^^iS (iP^ 1 0 0 nm) tcT^^ii 

[0 0 4 8 ] CltT:!^^^^:^^ h ^ >>^Xi5^-c^C Vi^i4 
0 c /^V • s -r^ofc. $ ^ IC. V^Mm/E (X 

!£f}mmmi\z}^^x^m^tirz c^tlt^) 0^1, m 

mil? =£) 5^ V ^ ;U /i^ ^ t> fW! P# f;i±g - ^ b ;t 
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X^^t^^ihtl^o ^tz. y< hmjE^ON/^O F F 

b;^ct^(7? F u-r >m.mcoitm\t 5 x 1 0 ^ x^-Dfzo 

[0 0 4 9] :i(Dm.^^^mh^ >z^7.:^-<D^^:^)i^ 
xm^l^rzK^^. 1 X 1 0 ^9 c m-^l^TT-feo 

fzo ^fz. '^^^:^)imf^m^^^-^>'}^^m^z^-Dxm 

^l^fzLC^. •^^> • tf— ^7c7)itr/^{iti 5 2 0 c 

-^mmvrzo^-^nm^m^tvrz^mc^wiEtmw^ ^ n 

fZo 

[0 0 5 0] i^mms) -fu-i-mmo^TFT^i^m. 

b. ^(Z)m^#tt^I?^b7to ^-r, 2'::>cD5^v>/\^- 
^^■rS/SM^S^^l^T. 1 0 0 nmCOT'EJl 

^mt^m-^ 1 0 nm<D^{tikmi^mxn'-^^ 
nrz^^mw,±\zmmB^izmfi^Lrzo T^ejiyT^^z^o 
z3>m\tmn(D:^/^yi^m\zjz'DX. ^rz. ^^tmmm 
^^^*a-mm:f^x^cvDm\z^^xi^m:i.rzo 

[0 0 5 1 ] ^r, m 1 (D^m^^Z^^^ily h b. ^ 

20 m^^2 0 omc \zmmT^ <h ^ m^m^ b . ^ . 

0-6 t o r r oyV^mx 1 mm I. 
fzo ^i^^X. /T^MB^i^^ti^tc 1 O-'^ t o r Ti^T\Z{^ 

m-^n. ^m,^^x6fji^^^v\z'^m^nrzm I <v^^^> 

/N*-^ 1 0~6 t o r r ^■rrS^g^.b, 

b, '^^A' >/S— C0JE;^7&U O'^t o r rUT(D^mxi 

mm^i^vrzo ^br, >/N*-f^icT;i^::f>:?^x^ 

5(? Ci;^cfo;^Co X/^-y ^CO^ — y -y hti9 9 . 9 9 9 9 %J[^A 
U >^^^TV^^o■ /7XMP#c7p^«i&g'.i I 5 OSC, I? 

ia^tilisa<]tc 1 0 0 >-eiEE:^fi5 x 1 o'^ t 

6<]lC:^;l]Db;^;?&^o;^o T;H:^ >CD^iSti 9 9. 9 9 9 9 
%^±X^'Drzo BAMt}^t2 0 QWX. RFmi^mt 
13. 5 6MH z X^-Dtzo 

[0 0 5 2] f^mmTW:. R Fmm^^±v. m 1 co5" 

A'>/N*-^ 1 0"6 t o r r ^xm^L'fz. ^i^^X. ^tc 
4a 1 0-5 t o r r Ji^TtC^^^tl, ^ 1 a- >/^— i:^ 

2<D^^' yn—om^ztkn^nxi^^^mz (o^mm^ i 

0-6 t o r r ^TTM^S^^b. m 1 >/N*— 7^?^ 

2(7)^fii^fCg^S^^i2lb7to $6tC. /^tMB#J[^;.^Ji^ 
tcl 0"^ t o r r ii^^Ttc^i^^n, A 6 ^i: t.^ ^ 

iZ'^m^tlfzm 2 >n—^ 1 0-6 t o r r ^XW- 

^b. m2<D^m'^t^bm^^i(^m'^^xm2co^^y 

n-{Z^Wi^±:y hb. g«;fecJ:^<^->r -y h^2 0 0 

. 1 0-6 1 o r r\^T(DV^mx 1 nmu.m\.rzo 

50 [0 0 5 3] ^bT, |g2c7)^^>./\'— tCTk^-C^^^ 
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nfcMffi9 9. 9 9 9 9 %J!^Ji<^57>^-7:^X:Bi:tJ^ 
>?'>^ >^*7. (S i 2 He ) ^ 3 : 2 OfiJ-a-C^AL, 

0 0 WT^ofCo 

[0 0 5 4 ] /SJKMT^, R Fi5in.^^±V. m2(D^ 
^ >/\' — ^ 1 0 "'^ t o r r t.'Vm^Lfza ^Ir^T, |g 2 

(D^fii^^ 1 Q-^ t o r r ^T^^S^^b, :^2<7)5^-V- 10 

3 c7:)^il^£7)S^^mLTX^v'V-U-1t*-^ (KrF 
lf— , 2 4 8 nm. /lil/Xitil 1 0 :hy®>, S^.M 

X^;U4^- 1 0 0 m J , 5S|>f/'^;UXSc 5 0 i>3 h) ^ 

[0 0 5 5 ] CC75cfce»lC, /SM^^7&^e)IIMWfC^St^ 
^^^^ •:i^:;^^< , mi^^izu—^-7:z-)V^^cU 

[0 0 5 6] ^fz. Z.<D^o\ZFikmilU-"^'-r=>'-)V 

trmm.^^ziD^ifj.om'^^zit. ^mmm(D^^\z}iSLmM 

ch^fii^ai^lSlt. ^fig^tc^^I^frtX, U— if— Tx 

m^Ym^zi^—^—Y=z—)\,^^zrj.oyjmtf)^m^ e> 

(C.^ t-'S^m ^ X ^ > ^ b tt n T^i: ^ 
[0 0 5 7 ] ^ 3CD^«^tC;fcl^TU-if-TX 

Ab, :^^EEtb, m^^momi^rzo ^bx, ^^t^ 

^M^^^<^ K^-r X'7^>^7£fci;oTl^^b;t<^ 40 
fi^JK^^ 1 0 0 iimx 5 0 0 wmc^S:/7 5^fCX^;/-^ 

>^7*b7^C, 

[0 0 5 8 ] :i<D^m(D^m. ^M^:i:zs^m(Dm^\t 

^'^titzmco^m'^ 2'^^ ^>Mm^^m csims) 
{z^-ox^^r^ z.ii{z^'oxmm{.fz. 
[0 0 5 9 ] ::n\zmmnmn.^xa:>:::^/^yi^ 

miz^-oxm-^m 1 0 0 nm<Dy^ hmmB^^Mf^i^ 
tz. c(Dii0(Dm^umt.i 0 om.c. rf (13. 5 

6MHz) t^Amti\t4 0 OWXih-Drz. :K/\^y^<D^ 50 
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-y->hti9 9. 9 9 9 9 %i^±CDmmcomtikMX^ 
-Dfzo ^mmtmn^^zWt^X. MMm^z\t<&<D:t}7.\t 

mTi.ui^^'orza ^m(Dmmt 9 9 . 9 9 9 %^±x^^ 

fzo fEtl'^t 5 X 1 0 "2 t o r r X^-o tz. 

[0 0 6 0 ] ^(D'<k. T;w^x'j7Ajgi im-^ 2 o o n 

m) ^{i^^cDM^Mmm^z.^'DXmfi^L. :^ii!>^rs.^^ 

^<^f5]<D\^^-r jiy^>^m\z^'DX?^.^i.. y-f 
^^j^/SbAco-y^ hm,^(Dm^t 1 0 0 umx^-otzo 

bfiy-r hmm(D±[zm^nx^^fz. 
[0 0 6 1 ] oi^x. ^:t>n'^]2<^m\z^-DX. 

hmm(Dm^^^\Z'^Oy^:t>^ 1 0 ^'^c m-2^Ab 
fzo hmm(DT\Z\t. 't(D±COy'i hm^hyyi- h 

[0 0 6 2 ] ^ ^IC, g^S^<*:<£:K^^§itCg^. 10 
t o r r CDiEE:^XX^'>v— tf— ^ (K r F U — 
lf— . &S2 4 8 nm, A;L'Xi|ii 1 0 :^ y ffsMx^ 

5 Om J . iSM/^Jl-y^.^ 5 0 :y h) 
o^p;i?^e,ffs.#t bT, U'-lf-7'x-;i.^i5C;^j:-:3;^o 
CODX^tci;-::?T. -1' ^>?T ^jA^X^ tc J: ^ T7'^;^ 
[0 0 6 3] Z.(D'1imt.2^m(DK^ — ^-'y-—)\,^^ 

z.uohL^^'oi^x\tmMm\t.n\:.x^^'h^. 2^m<D 
m.^^^t.-^^o m\z. 1 [Bi@oi/— tf-rx-ji.75^® 

cii^gsqaiT^o ^bT, tf-cDtH;^^««i 
U^n^z.t.\z^-oX. i[Hl@c7)u— if— Tx— ;vtcJ: 

>mM.^'^^'^)v^f^m$L<D^mz^\^'^x. ^mt^^ 

[0 0 6 4] ^tz. liai^J2<75;^ffii:S75:D, 
^i'^;i-^/Tg^^f^iS<^Aces6tc 1 lH]@<75 U-if-Tx- 
;i/^4BC7^ci: -55*^1, ^^i^U — if— tCcfcoX, U— if 
— Tx — a:, u— if — ^i^^cT^rx — 

TifTb^-p ;^ ii^^^^^^^T^^o S®^^ ^(t:) u— if 
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[0 0 6 5 ] 7K^I?H^4'T(^^7:^-;p^&^ 

mm.\^^ ^ b^z I 0 os,c\zm^i^rzo z.<D^m^3o 

i^U^tzO^. 9 9. 9 ^%\^A±(omS.o:i7^mi5x^\ 
0 0 t o r r ^T^'\'>A-P*^(C^AU. S^^^ 3 0 0 

gcT6 o5^^T--;^L7^co dc-c, -B.n^m%.\^rz 
mm\z^^m'^ntz^7s - y^^m^w.^T^tzisbx 
ab-So zn^ti^m-^\^rz^mxmT::^-)v^^^f^'D 
^\^^i^^ms.^nm.'^^<n^tif^^^z.iii^mm.mz 

[0 0 6 6] m'^\z. v-;2;m^^J;tKH i/<>®^(^ 
id^^if-ss^^ts^i^ (^^ 1 0 0 nm) \zn^m 
tt, r i^m.^^z.n^(j:>m.mzMfS.\^rzo \^±, 

[0 0 6 7] CCDmi^-Jfim^ h ^>>^>^^ — ^ 1 0 0(1 

¥i^ti8 X 1 0 ^ X^-dTzo mTSSjScDS^PM^ 8 0 
0 c XV - s . X — ;PHIIJECDS'^M^ 

5. OV, H U<>mStJt(Dg^^M^ 1 X 1 0^ b 
T. 1 0 OmcD^^m^ V^>zy7.^—<D^^ • ^-^^^ 
^rl^^.T^t -r^, 9 imt^^^X^tZo 

[oo6 8]^fc, cn^cr>m#5a^^h^>>^;^^- 
MS tCch-^T^m^UTtM:^, -^^g-LTtmi^jam^ h^> 

z^T.^-X^^. (/^m^fo 1 X 1 0 ^^cm-^jg^TT^-^ 
Ac. 
[0 0 6 9] 

:^ ^ T^tJK*^ m%ibt\^:Lh ^fi-^kzf^^tzo ^ 

^ejT^i, ^^vx^^m<D^mi'^^^ik\zmm.\^rz^ 
mi^^m(Du-^'-7:=^—)v\z'z>^^xm.m\^rzt^. 
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tz. 'mm.m'c\tmm^m\zmv'x:v^-<rzt^. ^'}V'^zLr^ 

b T U- — tf - T 1 ^ t U 

[mi] tf-7--;^$nfc^^^^Mc7:)^■v'> . t! 

— ^c^4'^D# (RAMAN SH 1 FT, ^(^14) ^i®^ 
XI 0 21 c m"3-CS^o 

^KMt^'^V> • tf — ^C0'4^;^M (RAMAN SHIP 

[^3] w^^umnmm.(D\^'-^-'Ti^-)v^t\.rz^m 
—^(D^m.mzn-r^)^^ (fwhm ratio, « 
[!gi4] mi^tim.mmm.<j:>\y-^-T:^-)V'^nrzikm 

W^<D^^> • \:i'-^<o7=e)Vy T:^rSL^<o^m, (4 8 
0 cm-*Otf-^) omii©^^^/S:^<7:)^S (521c 
m-^c^tf-^) \znr^)^m (I a/I c, mift) <hm 

30 To ^14 : FWHM, mm : XXL (L : ^^^^Jim) 
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